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(54) METHOD FOR FORMING THREE-DIMENSIONAL SHAPE 

(57)Abstract: 

PURPOSE: To more certainly prevent the warpage or distortion of 
a photo-setting layer by improving a conventional method 
preventing the warpage or distortion of the photo-setting layer by 
prelminarily mixing a filler with a photo-setting resin solution. 
CONSTITUTION: A photosetttng resin solution 1 is irradiated with 
light to form a photo-setting layer 5 and a plurality of the photo- 
setting layers 5 are stacked to obtain a shape equipped with a 
desired three-dimensional shape. In this method, by preliminarily 
mixing a solid fine powder 8 having density near to that of the 
photo-setting resin solution 1 with the photo-setting resin 
solution, the fine powder 8 is stably and uniformly dispersed in the 
photosetting resin solution 1 to eliminate the irregularity of curing 
shrinkage due to a place at every stacked photo-setting layers or 
in one photo-setting layer. 
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(2) 

/ 

ife. 

v^^-fbttSMB* t ra i;&j£©«fbtt«MB$c£ffl ^ 
tefflv»*jiaiiflstt»iB«fcbT, =#.7tMVz(Dmmzm 

tt©JgJ£*£fco 

a tt^-r § genu t t & v i^pg t ^ffi^-g-fc-a- e nx 
[»*«9 3 w*ai~8©fBrn^©^(c*5^T, 

[fg93©i£8ffl&lfc9i] 
[0 0 0 1] 

[0 0 0 2] 

[«£*©&«] 3teWttt«HB*«ViT=*76»«**j« 

ift^fcfflfflf 5 SftTV>*. JWfrWlcMU #J 

#F*8BS6 1-114 8 1 7^^#PBB36 3 - 
1 4 1 7 2 4#^«, #fflBS6 0-2 4 7 5 1 5-Jt&#R 
fe^KB*Snfc^Fj*****. so 



2 

[0 0 0 3] #HBB6 1-114 8 1 7^«C«©^F 

\z, z(Dytmitm<D±\zmfztmmmzmmvT®L^ 
mmmrn u z (ommmmizn^u-^yt^mm 

[0004] ±.mnmmizb, ytmittsnzmmmm 

5, 4*18166 3-1-4 1 7 2 4^*©*jfe 

o±co<»lffl»ift3te«ftS'*T3ilHKfl:Ji*»J«b, o^f 

3I8£i»DjI-f £<h(;:<fcD> 1«iCJi©^«ftJlSa^ 
«feTH< 0 #WBS6 0 -2 4 7 5 1 5*2MI£ 

U »7-f A < ©#Af4«*J«^iS< bTVK ctt± 

[0005] b*>u ^n<o*j*T?*>, 3teBMtttttnB« 

* k \zmMztizwmmtwmfr s jSv^mt- 
WA3t«fttt»m«©#aj|5ug*tt i o %ifi < t> % o , 

[0 0 0 6] Jl©«fc5a:IBIII*#ft-r*^rj***, #M¥ 

1-23202 bn'Amizffl^nx^Zo zo^m 

[0 0 0 7] 
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(3) 



t, mmm.m\zMMmm~\z^hxu^nxa 

mm^mnx^tuts &%t<D%:mitmm°iti ! bK<o j p 

mmzu, mmmmizziTftmio^mmizrt 
7^4Cfeo, im<Dffimmm~?>bmmiz£-DT3E 

[0008] uOi5^»»on77Wii;5ffl 

^mmm^\z%mM^m-\zu^x^x^. # 
i5c©7fr8ftJi£^j#u «*a^Tv^^ii^^, ©AM io 
WL(Dmz%tnwvLhxm%. o & o , jM^Hffi < 

mm o xswffli o a*£ b * © x * -a . 
[0009] gijcraatbT, 3ftBfctt»iiB«fc: 

®{bJi o»««flE)WIETl/ft 0 , tt±j&* 0 fiJt**ttT b 

%TJ3<Dmmm\zytf)imfrt£<tiz> z.t, skRWttsw 
[0010] fit, ziofswowiitt. mnt&mm 

[0 0 1 1 ] 

*ttc*v»T, ytrnmrnmrnz. mammmmzis. 
vsffifle*^r-r5H#©*»**s^-bT* < . 

[0 0 12] 3fcBMfctt»IB*£bTtt, ^*©H#7Cl5 
e«fll«©8Mt:JRi(t SKifcTfT « «fc -5 fc0#*m© 3 

•6, z.<Dmmx\m\z, mi<k&ffimmz]&^®m.%m 

tt, a*l. 1~1. 2g/cm3 ttlllliCttroa 
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t<DBifi±^ z.<d£. o mm\-m%. v < 
jStt*^rb^vi»»sfflVi*t>ot-r*. 

[0 0 13] »*<hbT, ±C*m£, 0fM©egffi 
HK«M&ftbfct>©*«fflVssn*. IMMb©#a«, * 

ft«fbtt»lB*^©^-fc^)&*^flBT»*£ 
t, 3te«ft:tt»IIB«03te«Yb*8a#bjtV^a:, 

#*bT«3&rn«±^. ft 

*Tr©*HTSW?t*ntf J:V». »*©«fr*Wu Jt 
5g^©*gj&*&3fc©T&oTfc#t:b&V>. ^iE 

[0014] »*tLt> ytomtir^RMm, mm 
&?z£<Dwmmmfc&m'gmzm*'b<D&m^z><Dtf 

ffSbVi. JW*«fctt, ft«fctt»li«tt, tsSiSHK: 

iav^»jig^©T, w*tbT ! feaBj^je<, ft©B#r 
m%ffim\zj&\,^s<Di>w£is^zt\z-&z>o itmt&m 
mm<Dm&\z&^um tvx. mnt&mmmt<D t> © 

fcfe© ^ una, 3te«fttt»rei«Ka«isvs«»*»ai 

141^flg« t laKW b © fcfc ^5 . 
[0015] H*7c»«<oja»fc«v»*316«fl:tt 

«)Jg^ t n bffi^©^fflfttt»flg^^ 6 «»* ^Mifil" 
n«, MI&*©^«^©'fUl©#tt«, H*7c3#«©3fi^ 

fib, H5fc7C»*©jat»icfflVi*3te«fl:tt«MBj|)tiHS 



[0 0 16] ±IB©J;5femi&*S^ffifttt1M)!gMfc&l 
WbfcD, 3t«ft*S«*a*afct)t-*^j*t>b<ttI 
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[ooi7] a©*s^«fttti»i!§^(c{ft^s^t-^* 

StbT, &TKR"!^3«-«©;£iS#jIfliT*3. * 
fc^«&*»*S#>&LTS£LT*<:£i*©B::^ #g 

»#«*«»tT*W«J:v». «»*©«»#»**, V- 

[0 0 18] «»*©«iMI-rj!tto'63tt«fl:tt»e*fc 
•pT, S^5iiOT§5. tt»*©4tH&*«3EA*fc 

#gHsm;:43tts«»*©#j&*fcj:, 
^©jp^^-r^^aibs©^^©^©^^^^ 

[0019] ytmfcm%Mf&-tz>&mm<D 

■5-6, ajfflaBfrtt, «©aPBf«k0t>3teB!fl:tt»»*fc; so 

«ft«&»j*t-*R»£tt©*^*>*su ««©3teiM 
B©*^t>*§o ^©siti&> *i>fe<it>±e*jjwa 

[0 0 2 0] «»*©{JH&*tt, 5fc©a:K«J: 9 &•?■©« 
©SB**, *fc<J>te <&*«}; 3 te, ISWtM^StT 
fei^, ««©gW**tt«ft©»»©*T, «»*© 
«I$liWi^'>St, ^©^©^BTtt> -€© 

fcawgpi^iafcit, §sa#tc &©»£?)*>■?■ 

©«©«LT. «»*©#!&*£4>fc<L"r*>«fcV>. Xft 
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[0021] sst, ftm{k&mm\zm&3izmm-r 

CliV^t^JoTVi-?>3te«fk^&^-r-5SB, *S 
*©0fcteSjfc»&T:i3<©T?**. Bi^TffltPlT» 

&ifc»Tfc,fcv>U tt»*©##*&»»£*ftll!»fcto 

[0022] ytmimmmmizi&ffiirzmmiii 

*«, ^©4"T\ feS©/J^^TtS@©^:^fe^Sr 

gffi$-t±T*<©f$)^)= sg©^*tt, g&seg© 
*> © * 2 ast* s wi-*ft&±©**Mrr«*#totf 

T *> «t Vi L , /Jn $ &*5» 6 g * tcfe 
«**##r3<fc3fcft*^toii:TfcJ;V>. ±%tz%L?£ 

/jns^^©^s©m, -r^t>*.^g^*©s«> it 

Wf TSftSflS $ * § WlBtt Ji © J»*T & to "& ^ffi-ft 1 ©JP 

<«5*««kVi. fib, «»*©^«tt^«t«Vitt3ft^<6> 
[0 0 2 3] ±e©ti«^Ste*«^£»#£to-&S2F 

3t«fls«©»ritaie«{r«»*stt»-r**acfc* 

[0 0 2 4] 

f»5f5-e&tott, ft«fbtt«lltt*K:, ^gbTi%-fc 

^ y * 0 a*£ c s j: £ **& v^c 
[0025] i^t^T, wnBttA©j£j& xvmm. 

3te«{fcg©^Sto^^©ISS:<srS i feSSD®bTffo 
»5R»4«lCjiW^##T» D . *Bf K «fc D»#©;t5 
C5©£«tS!{rlS&ifcT#, J^«fllSE©Klr>H*7C»«* 

[0026] »*tiT, mut&mmm&m.iti£i£ 
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mtit&mmmzfoi,* t>© t &s ©hmts 

Ljfefe. £©«»*«, 3ttfcB|-rs»e"b3BKflstt»IB 
[0 0 2 7] *»*©UifiK:fflVi*3t«fttt»»»c**» 

[0 0 2 8] #J|(D%S{bJI««j£f saRMFir. 
bT*< ©fcit^T, «»*©tt»*HH«©WIB>&*£ £ 

[0 0 2 9] *J1T?, f 

«SB«a H fc J; ^ T, 0 j&«58± b« V»3BKfls 

It, 2#*RD#36£blilr>3fc8MfcJifcT, *»*© 

t\ *©±T©3tWfcJifc#»&bfc»»*-e, £#©S 



(5) 

[0030] 3t«^fli*»riG-r**a»© , 5'6, mm®. 
*©«£#< -r 3 5*-«>RD««3fi*b*^«wia» 

io h\ b^u jfefc»j**nfc*8MtJi3&«^&v^^<* 

[0031] mtfc&mmmizmiiizmi&Tzmmt 
s^jstsauK', *»*©#£**$?* b < ^Vi3t«ft 

ft^©«1&$MS:l!6S»**;i£#T£*. $Jfc, 

b & itnn «»* &#»&-r * » ©«nws w t> 
[0 0 3 2] «Kflstt»lB*lcflMW*«fc»*ibT. 

&©£, £<o&mzffi±T%z>o ctin, sutkhhw?- 
30 %fcR!\z£z> 0 mmhfz£o\z, mmm<Dm&izmm 

Ktfc»bTb*5iriHS*»»*. WSSbfci'Jfe:, 3t« 
t*>, #^Pi©«fflg^«i*i-e, »iB««©jisfc«»*** 

[0 0 3 3] ^©|R©*»*©it»aflltt, »*©^ 

40 mtth\z, vmMvmmzbmwz&vzo m&mz 

t)#:©»g©2mfc:it^JbTi:^<7 l J:3©TS>3o fJfe 
g©/hSJi«»*»*#fib, »»*oTJilcffiVHSWlc 



f# m ¥5-2 86 040 



9 

*o »ijg?«©±TJi©{5rtiirfe, -£©«£■•?*»*# 

[0 0 3 4] iOitJKbT, ^Rfc£i3:£«flift©£ 

llttltf, MPI©fItlftt©»©*©»t$J; 
3teflS'fktt»IIB»tK: : F»tt»5|sSiB^bT*<*fltK:affl 

ft-fs©fc*5»-e&3o *»5ft©«flw*wiB»© 

««KifiV>«fiHflT, & -3 gJg©S^& -5 fit 
[0 0 3 5] 

JBLfe*»SaTfcKWr<5. H2H «»*©#«#» 
S*bTVi*. 02(a) CSti^l:, — jea©3KRfl3 
tt»IB«8 0 fc3t7 0 *J«»LT^#*3t*fl:S*5. 

£©*-&©^7 oa, 3te«fc«i»iiifc8 o£#«3te«fl: 

T^tl«\i;V>©T, b-1f3te©«fc3 fcMltmzfflWStifc 

[0 0 3 6] 0 2(b) 3 fc, 3te«fttt»li*8 

0 ^3te«fl2 Ufc®fk#: 8 2 *»# Stlfc*, 0 2 (c) fc* 

*8*#5. 0 2(d) tr^-Tct'Sfc, H#C7cJB#ifi»*i 

[0037] hii±. =*^»«jft»«*Ka-r**a 

TfcEB bfc#*T» tf Jgft 1 ©_h^ £> b~tf3fc 7 * 
HMtU J«JB# 3 £ftffi©K©SfllifMJi 2 SftBMfcSii: 
So b— if^Sjjc^lRlfcjfeSEbT, Bfifc/t*— >S 

m-fzmtitm 5 ^usfts. 3t«fl:tt»iis* 1 

fcHWbbT, -i&3u«fti5!itf#5n5, lg#© 

3t«fl:Ji6 3&»»j«annii. j*##3&4>ba», 
^8 5 t^B©ratc«ai« 1 sifttx, frfc&ttfiift 
B2^ffM-rSo ^ © J; 5 &xg £fli:fat§ 0 jg-*-;: 1 1 



(6) 

/0 

[0 0 3 8] OiTC, 03£*4, t»*8S**t5» 
3(a) fr^T J: 5 fc, 3fc«fctt»ffi*lKttfe3fe*tm 

©3t«ft:» 2 0 ifimj&znz. 

[0 0 3 9] ZftlzMV, 03(c) 14, 3ftR»tt**rr 
*D, ^*#P©*®T£Wb£3fo&*, **fc35rfofcffl 
fib, ±2r#SJM*Sftfc3fefta*fPTR 
V^o 3t«ft*2 2 0»rB»«li, *M3fcEIia 

a^TLoX^, 

[0040] 03(d) «, ytmm&<D-£<tz^3e 

P # b— tf ?E 7 £rjSt-5©*r\ P ©TM©3fr» 

nfciiftS^t&^Tl/ii. -p^c, 03(b) 
14, £©5PJ©Si§0iJ©*1§-T&D, WE3t«fl;tt»li 
* & & * *»* 8 S3tt«fl3tt»IB* 1 b T Vi« o 

£©«£, b— y%7tt, «S©*8©«®TR#frS^ 

»*8$ajii-rs. sfc, «©*8saa-r 
s^^€<affb^D-rs^tt>>&^©T, b— tfyt 

714, tt«fctt»It«l ©*©*•&£, H£A,£R|D« 

e«Bg^i©^©0 3 (a) <Dm& tmzmwzfcZt. & 
*o*^iHi;?»nB:, «i2o®i«£iTi 

ft 1 ©#-©*-& t R<?lca:* Jl <hK4S"5 *Tt>J*V». 
[0 0 4 1] 3t«fl:tt«fJB« 1 (c, RD3t«fl:tt«flB^ 
e»^S»*8S-^bfc*-&©*»)^^ViT, 

iSp£©f(t p - po =1 0-4g/mm3 @ffi£&3„ 
Sfc, «©*8O¥^ftgd = 0. 0 1mm, ^«fttt«f 

40 ijgft 1 ©fss 7} = 1 0 ocps , a#jnjSffg = 9 8 0 0 

mm/sec 2 fcfft«, ^«{btt«l!gft 1 fcrg-gr^txfe^ 
8 ©ai^jSSttT^© «t 5 (c^So 
[0 0 4 2] 

a»M«v = 2d2 (p-p 0 ) g/977 (1) 

H© (1) ^fc±IB^l^AbT, 
v = 0 . 7 2 mm/hr 

Lfe^oT, 3t«fl:tt»li* 1 8 ZU&Vtz 

^, lBtPBl^oT'bO. 7 2nunb#>itP¥b&V>. H^tc 

50 n«, ^^p#w©w«, *s«)fc^4^st^^^5fcl^b^v> 
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[0 0 4 3] ±C©«fc5J&:*#T?, 3EKflS&tt 

IBm*«ktf*»*8£lMiU MfS©J;3&H#7GjeJ 

jgfitt, *MK»fl&&«i*v>££ , bK:, ^©fi©,?n*ttttgt> 
ffinfefewrafeofeo ofc, M4\z^-tm&M\t, ft. 

[0 0 4 4] 04©(a) WIBftlOttS 

me** i tfctt, 3 <D±.\zmzj&m-zntz%mfc 
m 5 wsrtsbw*. ftmitm 5 twsg?« i ©*»£© 

ttTV»*. n©«<iT, fC*/X;P8 4^6»lg^lfc 
[0 0 4 5] 14 0(b) iC^-Ti^fc, »|B*1K:«I& 

wtEirZo at* j X)i> 8 4 mmwi i ©*s±^ s it 

aw*, -est-* %mm 5 itit i <Dmw<D?$ 
\z &&-rz> mmtum ^mm^hx, f^o;^->st 

[0 0 4 6] t3*ffc, 0 5 Kjft-r*M$m, *»* 8 £ 

■5<dt, ^a-rsa^©wwtt#is-r«. 0 5 ©(a) t 
s-r «t -5 wjg«[ i (Dwm\zmifi-r% »»* 8tL 

tF 8 b , *mtfittiSX&' 8 c © 3 SIBaHSff b 
TW. »IB*l^«*&anit«»*8a~8c<0 5 
8 cWj8<*fc^, W&fif8aS«)o 

< 0 £fttf„ 

[0 0 4 7] 05© (b) l:^t,J:5l:> »*8a~8 
c SWIBtt 1 fctt»LT*» &-Jfc«rWf*fc«, 3frB!ftJl 
5 ©±^©»IBtt 1 ©3 Mfi< t'HSfc/J^&S 
fSa^atwi.CI^ ttfBg$tJl©j£"-r&t>*>7teS 
ftM5©S®ffi<(Cte*£&5feH^8 c^#ftU ^©* 

^©««t, y*3t7sjig»fnji, mmmmizmm 

\zmm% 8 a ~ 8 c LfcttlBT»IIB« 1 ©ftBMfc 
[0 0 4 8] »$ft*8 tUT^Eg^TraUfe© 



(7) 
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^af^:S5©«ffiifi<©*^c^t^Tb*5©T, 3ttsfcji 

[0 0 4 9] IfcAbT, ifffBISI 5 ©^Sfi#!l© J; "5 C 

±s«fc0ii>fc<-r*© \z&%}fc%m m&\z\t, 

io ^*8 a~8 c©&g©»W£j;5tfc|$!tK|g©g^ 
£> #L<KWL/TVi-5. Z.Z\X\ /.hSfclSfip 8 a ©it 
gDa = 0. 0 1mm, ff< f,^©Sf8 b#^© 2^© 
it#Db=0. 0 2mm, 8 c^*3g©ElD 

c = 0. 0 3mmT&§£i~£o 
[0 0 5 0] ItftS (1) 5tfc, ±tBgcffi£ftA-r3£, 

-t-n-^nrottwaflEv a , vb, vc^, kt©££o 

'bJi^fifSa :Va = 0. 0 0 0 2 mm/sec 
20 4 I <e.^©Sf 8b : Vb = 0. 0 0 0 8 mm/sec 
8 c :Vc = 0. 0 0 1 8 mm/sec 
tERHMW*:*:*^, A^&fe^ 1 8 c tfiffl&fcm 5 ©*H 
SjTtfcA^ttKT tt, /jNS&i&T 8 a ttMffi < Stol* 
Mcft^cYcttT&<3, tf< S^Ojft^ 8 b©^$©ff 

[0 0 5 1 ] ft®{bfi 5©a®^£f«£T©!giftH = 
0. lmitf*t» *t»8 c*»jefct>V»fct*lc 
^ 8 c ©tf 3 '^^®^ f>Lc = 0. 1-0. 01 
5 = 0. 0 8 5 mmfctmtf Zl t Kbrf- 8 c ^±fB 

so LcittfVtf3<D\zm : -fz>'mmn.. o. oss/o. oo 

1 8=|^J4 7#tfe^o Btl^lWK, Sf 8 a43<t^fe 
^8 b^«ttfggg|L a*itfLb*#8&«tJJ!i!)t*t) 

[0 0 5 2] /b^/iSf 8a :La=^)0. 0 1mm 
tf< ^^©1^8 b : L b=$)0. 0 4mm 
*t&Bf8c :Lc = 0. 8 5mm 
Zl©4lcffiT, ^/h©«-!|S^ 8 a~8 c 3feffift)i5 
t^H©Wt:a«^tiH«$n§z:tt^^ 0 n©t 
^fd, l/-if3te7©RgM&ff^«, «t>»SbVi««t 

40 

[0 0 5 3] fib, ±fSb^cfc3fc, jct/^Sf 8 c# 
7 l 6®ftJI5©«B*T^ttttf©^fel54 7®frfr% 
(DT&ZftZ, »*8a~8cS»ii«l©»« 

if?fe 7 ©j«»*«ff tons ^-rn«, ^jb^p^ ksk^ 

*K»»5|e8 a~8 c S^*^-a-fc«^Tk— tf^ 7 © 
[0 0 5 4] H7^-r*JS«tt, 3t«ft:Ji5 

so etmsi^sabT^s. 07© (w f^-r^-s 
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S8It5t, W»lfc»ritSnfc3t«'ftJi5 (0©~F# 
[0 0 5 5] ^It, 07ffl(a) lr*-r«k-5^ TJf<0 

^®ftB5^^i-?>aii i 'r^t)-fet]W®i^Ta, wig 

[0 0 5 6] Z.(DMMM\z^ti\t. KK>i)m±VM,^W 

m&mnomBiitm 5 ictt, j±>kk)#*©«&* 8 #g£- 

f»*8CS^Ife^ft<l/T*D, «» 

J;*. 5t«'fbtt»lli*©*«fl;K^-r*«»t)^< * 

[0 0 5 7] t^fc, 0 8*3«t^0 9lr*-r*SS^Jtt> 
bfc»&£aT. 0 8 CD (a) {r^-TJ;5fc, H&TcJBm 

x y ffi^tfj Kjra-r & ©k jibb h s w 

[0 0 5 8] 08©(b) t*-Tcfc5 1> »*8$^< 

tt, &£9S^£DTV>&V^©fc:Mb, ^-©±T©J£ 

[0 0 5 9] 09©(a) fc^-TJ: 3 jS»t) 
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